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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.1 14, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 3/02/2009 has been entered. 

Claims 10-21 are pending and examined 

The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

Claim Rejections - 35 USC § 112 

Claims 10-21 remain rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to reasonably convey to one skilled in the relevant 
art that the inventor(s), at the time the application was filed, had possession of the claimed 
invention. THIS IS A NEW MATTER REJECTION. This rejection is maintained for the 
reasons of record set forth in the Official action mailed 3/06/2008 and 9/30/2008. Applicant's 
arguments filed 3/02/2009 have been considered but are not deemed persuasive. 

Applicant asserts that reciting "produced in the absence" in the claims is a mere restating 
of the original language (response page 7). Applicant has not made a convincing argument for 
"produced in the absence" being the equivalent of "not produced in the absence"; and thus 
contrary to Applicants' arguments, Applicants have not conformed to the accepted standard with 
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respect to using equivalent terms. This is easily ascertained by examining the logic of the 
statement in light of the evidence in the specification. The results in the specification shows that 
there is no ratio of products produced when there is a single domain present (see figures 4 and 5), 
so there is not more than one product produced in the absence of one of the two domains; and 
thus there is no ratio of products. 

Claims 10-21 remain rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to reasonably convey to one skilled in the relevant 
art that the inventor(s), at the time the application was filed, had possession of the claimed 
invention. This rejection is maintained for the reasons of record set forth in the Official action 
mailed 3/06/2008 and 9/30/2008. Applicant's arguments filed 3/02/2009 have been considered 
but are not deemed persuasive. 

Applicant asserts that an applicant must convey with reasonable clarity to those skilled in 
the art that, as of the filing date sought, they were in possession of the invention and that the 
claims now have specific language that recites domains involved in the chimeric proteins and 
relevant identifying characteristics such that there is sufficient structural and functional detail 
(response pages 11-15). 

Applicants' claims recite in claim 10 structural features of two different isoprenoid 
synthase polypeptide domains (i.e. domains from any monoterpene, diterpene or sesquiterpene 
synthase or cyclase), and in claim 20 a DDXXD motif; and in claim 10 the generic functional 
activity of a sesquiterpene synthase. However, the examples provided by Applicant in the 
specification do not clearly describe the broadly claimed generic invention of the instant claims 



Application/Control Number: 1 0/7 1 7,500 Page 4 

Art Unit: 1638 

because there are insufficient relevant identifying characteristics correlated with sesquiterpene 
synthase activity which covers a multitude of unspecified isoprenoid synthase polypeptide 
domains and their respective reaction products. For example, this is made evident in Back K. et 
al. Journal of Biological Chemistry; 31 March 1995, Vol. 270, no. 13, pp. 7375-7381. On page 
7380 in Figure 8, the conserved structural features which Applicants argue define their claimed 
genus, are shown to also encompass a monoterpene cyclase from mint (i.e. a limonene 
monoterpene synthase having a DDXXD motif) yet would exclude an Aristolochene 
sesquiterpene synthase from fungi that does not have the same DDXXD motif, but rather has a 
DDXXE sequence in a radically different location than the other sesquiterpene synthases and the 
monoterpene synthase from mint; and thus Applicants' invention is not described by the features 
recited in the claims because those features appear to be held in common with enzymes 
comprising domains that have different structural parameters, different substrate requirements 
and produce different generic products i.e. monoterpenes, and diterpenes. Therefore, contrary to 
Applicants assertions on page 14 of Applicants' response in the last paragraph, Applicant has not 
reduced to practice the invention as broadly claimed, and thus has not met any of the three 
criteria as stated by Applicants. In short, Applicants broadly claim DNA encoding a chimeric 
polypeptide that comprises two different unspecified domains taken from either a monoterpene, 
diterpene, or sesquiterpene synthase that would produce some unspecified sesquiterpene. 
However, the specification only describes domains taken from sesquiterpene synthases and the 
relative placement astride a ration determining domain DDXXD resulting in the products of the 
two respective sesquiterpene synthases produced from the one chimeric sesquiterpene synthase. 
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Applicant asserts on page 18-19 that U.S. Patent 5,824,774 shows novel enzymes capable 
of synthesizing new reaction products is incorrect. There is no mention of new reaction products 
in the claims or any reduction to practice of new reaction products taught in the specification. 
Applicant is therefore unable to name specifically those reaction products that are novel. 

Applicants' arguments on pages 19-23 suggest that novel isoprenoid products could be 
produced from the chimeric isoprenoid synthases. However, there is no reduction to practice of 
this novelty in the instant application or the '774 patent because there is no description of any 
chimeric isoprenoid synthase that gave rise to a previously unknown isoprenoid. 

Applicant asserts that the work of Schalk and Croteau PNAS 2000; pp. 1 1948-1 1953; 
demonstrates post filing evidence for chimeric enzymes generated by a domain swapping process 
(page 23-24 response). This is not made evident by Schalk et al. (PNAS, 97; (22): pp. 11948- 
1 1953), where the author's remarks are directed towards the involvement of specific residues and 
the importance of progressively placed directed mutations into a conserved region and not 
asymmetrically positioned domains as being determinant for changes in product formation. 
Further, the swapping of portions of the two respective enzymes analyzed by Schalk et al. did 
not follow recognized intron exon boundaries but rather were determined as a matter of 
conveniently located restriction sites within the cDNA. Further, the publication date of the cited 
reference (2000) is well after the date of the priority claim (4/12/1996) of the instant application 
and does not support Applicant's assertion that the reference provides a description of the 
broadly claimed genus of chimeric isoprenoid synthase polypeptides and polynucleotides 
encoding said polypeptides. Moreover, the work of Schalk and Croteau did not result in the 
formation of a ratio of products characteristic of the two hydroxylases; and thus does not provide 
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post filing support for written description of a genus. In addition, Applicants' claims are not 
limited by a ratio determining domain (with the exception of Claim 20), yet the specification 
teaches that a ratio determining domain is required for the activity of the chimeric polypeptide as 
claimed. 

A summation of Applicants arguments from pages 20-23 of the response is that the 
product specificity domains comprised within exons 4 and 6 of wild type tobacco and henbane 
sesquiterpene synthase enzymes respectively together with the ratio domain DDXXD define 
Applicants' genus of chimeric sesquiterpene synthases, and that one of ordinary skill would be 
able to identify other chimeric sesquiterpene synthases. It would be remiss upon the Examiner to 
not point out again that the components that comprise the chimera of claim 10 include domains 
from monoterpene and diterpene synthases, the domains of which do not react with the substrate 
of the sesquiterpene synthases and as a result do not share common intermediates with the 
sesquiterpene synthases and thus the recitation of isoprenoid domains in claim 10 provides 
insufficient written description for a genus of chimeric polypeptides comprising a domain from a 
non-sesquiterpene synthases that would synthesize sesquiterpenes. 

Claims 10-21 remain rejected under 35 U.S.C. 1 12, first paragraph, because the 
specification, while being enabling for a nucleic acid molecule encoding a for DNA encoding a 
chimeric isoprenoid sesquiterpene synthase polypeptide, wherein said chimeric isoprenoid 
synthase polypeptide comprises a first sesquiterpene synthase domain joined to a second 
different sesquiterpene synthase domain, astride a ratio determining domain of DDXXD, such 
that the chimeric isoprenoid sesquiterpene synthase polypeptide encoded by the DNA catalyzes 
the production of at least one isoprenoid reaction product that is not produced in the absence of 



Application/Control Number: 10/717,500 Page 7 

Art Unit: 1638 

the second isoprenoid synthase polypeptide; and vectors thereof, and plant cells and plants 
transformed therewith, does not reasonably provide enablement for DNA encoding a chimeric 
isoprenoid sesquiterpene synthase polypeptide, wherein said chimeric isoprenoid synthase 
polypeptide comprises a first isoprenoid synthase domain joined to a second different isoprenoid 
synthase domsin such that the chimeric isoprenoid sesquiterpene synthase polypeptide encoded 
by the DNA catalyzes: (I) the production of at least one isoprenoid reaction product that is not 
produced in the absence of the second isoprenoid synthase polypeptide; or (2) the production of 
more than one isoprenoid reaction product in a ratio differing from the ratio of the products 
produced in the absence of the second isoprenoid synthase polypeptide. The specification does 
not enable any person skilled in the art to which it pertains, or with which it is most nearly 
connected, to make or use the invention commensurate in scope with these claims. This rejection 
is maintained for the reasons of record set forth in the Official action mailed 3/06/2008 and 
9/30/2008. Applicant's arguments filed 3/02/2009 have been considered but are not deemed 
persuasive. 

It is important to note the change in the enablement scope from the previous rejection. 

Applicants' arguments with respect to enablement are largely directed to the argument 
that experimentation would be required and that what is largely known can be omitted from the 
specification and if predictability can be minimized by the knowledge in the art (response pages 
23-27); see See Genentech, Inc. v. Novo Nordisk, A/S, 42 USPQ2d 1001, 1005 (Fed. Cir. 1997), 
which teaches that disclosure of a "mere germ of an idea does not constitute [an] enabling 
disclosure", and that "the specification, not the knowledge of one skilled in the art" must supply 
the enabling aspects of the invention. Moreover, the structure of the broad genus of isoprenoid 
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sesquiterpene synthases that comprise isoprenoid synthase domains from monoterpene and 
diterpene synthases are largely known to have different substrates and reaction intermediates and 
would require undue trial and error experimentation for their integration into a chimera 
polypeptide that would produce two sesquiterpenes if at all. 

In addition, since the publication dates of the cited reference Schalk and Croteau PNAS, 
are well after the date of the claimed priority (4/12/1996) of the instant application the references 
show that the state of the art did not and still does not support Applicant's broad claim to 
chimeric isoprenoid sesquiterpene synthases as broadly claimed in claim 10; and contradict 
Applicant's assertions that the prior art and the relative skill of those in the art provide 
enablement for making and using the broadly claimed genus of chimeric isoprenoid 
sesquiterpene synthase polypeptides or provide evidence that the degree of unpredictability is 
overcome by one of ordinary skill because the work of Schalk and Croteau did not result in the 
formation of a ratio of products of the two hydroxylases . 

Applicant asserts that the Office has not met the burden of countering the actual examples 
in the specification. Those specific examples are not rejected. Rather the lack of examples is 
what forms the basis of the rejection and that there is no teaching in the art or Applicants' 
specification to support the broadly claimed genus. 

Applicants' assertions on pages 38-46 have either been addressed in a previous office 
action or addressed supra. Notably, the lack of a ratio determining domain in the claims is not 
supported by the specification or the prior art. Further, contrary to Applicants' assertions on page 
47 of the response that the starting materials can readily be determined, although the structural 
features of isoprenoid synthases are similar, where monoterpene and diterpene synthases have a 
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conserved ratio determining domain and a similar exon structure to the sesquiterpene synthases, 
the substrate, intermediates and final products participating in the biochemical conversion are not 
similar enough to allow for broad generalizations for the making of the chimeric sesquiterpene 
synthases, and thus the starting materials for making the invention have not been delineated to 
the extent required for an enabling disclosure and the recited case law (See Genentech, Inc. v. 
Novo Nor disk, A/S, 42 USPQ2d 1001, 1005 (Fed. Cir. 1997)) is appropriate. 

Given the unpredictability in the art as to which domains from which plants would 
tolerate chimerization and produce at least a bifunctional sesquiterpene synthase; the breadth of 
the claims encompassing any chimeric sesquiterpene synthase comprising any number of 
enzymatic domains selected from a broad category of unspecified isoprenoid synthases; the lack 
of guidance in the specification or in the prior art as to which domains of the isoprenoid synthase 
enzyme family would best serve in the invention; one would not know based upon Applicant's 
disclosure which embodiments would be inoperable and predictably eliminated. Thus, undue 
trail and error experimentation would be needed to make and clone a multitude of non- 
exemplified isoprenoid synthase domains in combination to create a functional sesquiterpene 
synthase chimera and to test them in a myriad of non-exemplified expression systems for a 
multitude of non-exemplified isoprenoid sesquiterpene products. Therefore, the invention is not 
enabled for the full scope of the claims. 

No claim is allowed. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Russell Kallis whose telephone number is (571) 272-0798. The 
examiner can normally be reached on M-F 8:30-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Anne Marie Grunberg can be reached on (571) 272-0975. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Russell Kallis/ 



Primary Examiner, Art Unit 1638 
May 26, 2009 



